The titanium derivative 2 of the bislactim ether 1 of cyclo(-L-Val-Gly-) reacts with aldehydes and ketones 3 highly diastereoselectively to give the syn-addition products 4. Upon hy-drolysis with diluted trifluoroacetic acid the compounds 4 yield besides methyl L-valinate the (2R,BS)-threo-~erine methyl esters 5.
Konstanzer Online-Publikations-System (KOPS) URL: http://www.ub.uni-konstanz.de/kops/volltexte/2008/4730/ URN: http://nbn-resolving. de/urn:nbn:de:bsz:352-opus-47305 First publ. in: Liebigs Annalen der Chemie 1991 , 11, pp. 1207 -1209 of type 4, yielding serine esters with alkyl, aryl, cyclic, and unsaturated substituents at C-3'). The formation of the undesired dipeptide esters 6 and 7 can be avoided by using 0.1 N trifluoroacetic acid (TFA) instead of HC1 for the hydrolysis (Method A). The serine methyl esters 5 were obtainedbesides methyl L-valinate (67 -83%)diastereomerically and enantiomerically pure in 64-73% yield. Even 2',2'-disubstituted aldol adducts like the cyclohexanone adduct 4e can be hydrolyzed under these reaction conditions affording the serine methyl ester 5e in 73% yield.
The remarkable improvement in the hydrolysis of the bislactim ether adducts 4 achieved by using TFA is evidently based on the nonnucleophilic character of the trifluoroacetate ion. Hydrolysis with HC1 results in a nucleophilic attack of the chloride ion at the methyl imino ether group of the protonated bislactim ether 9 and probably leads to the formation of the undesired dipeptides 6 and 7 and the diketopiperazines 8. In contrast to this, the trifluoroacetate ion is not able to cleave the methoxy bond.
According to these and other recent results') from our laboratory, the hydrolysis of substituted bislactim ethers by using TFA affords the corresponding amino acid esters in higher yields and with less byproducts in comparison with the hydrolysis using HCl.
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Experimental
The bislactim ether 1 was prepared as described') or purchased from Merck- Aldol Adducts 4. -General Procedure: Butyllithium (5.5 mmol, 3.2 ml of a 1.7 N solution in hexane) was added at -75°C to a solution of 1 (0.92 g, 5 mmol) in anhydrous THF (20 ml). After the resultant solution was stirred for 30 min, chlorotris(diethy1amido)titanium (5.5 mmol, 2.75 g of a 60% solution in hexane) was added and stirring continued for 1 h (formation of 2). Then the aldehyde 3a, b, c, or d (6 mmol) was added and stirring continued for 12 h.
[For the preparation of 4e cyclohexanone (6 mmol) was added to the solution of the lithium azaenolate of the bislactim ether and stirring continued for 12 h]. The reaction mixture was allowed to warm up to 0°C and phosphate buffer solution (25 ml, pH = 7) was added. Volatiles were removed in vacuo and the residue was extracted with four portions of diethyl ether (20 ml each). The combined ether layers were dried with magnesium sulfate, the solvent removed in vacuo, and the crude compounds 4 were purified by chromatography (silica gel, 50 g; ether/petroleum ether, 1 : 1). .23 (C-2' and -5'), 74.33 (C-I), 126.57, 127.32, 127.83, 141.62 (phenyl), 161.48, 165.89, (C-3' and -6' (1 S) -1-[ (2'R,S'S)-2',5'-Dihydro-S'-isopropyl-3',6-dimethoxy-2 50, 19.17 [CH(CH&], 21.59, 21.86, 25.93, 33.24, 33.91 [(CH, ) ,], 31.32 [CH(CH&], 52.35, 52.62 (2 OCH3), 60.92, 161.91, . C15H26N203 (282.4) Calcd. C 63.80 H 9.28 Found C 63.95 H 9.32 Serine Methyl Esters 5. -General Procedure: A 0.2 N solution of 4 in acetonitrile was added with stirring to 3 eq. of 0.1 N aqueous TFA and stirring continued for 20 h at ambient temperature. The mixture was evaporated to dryness, the residue was diluted with methylene chloride (20 ml) and conc. aqueous ammonia was added until pH = 10. The solvent was removed in vacuo and the residue chromatographed (silica gel, 10 g; ether/acetonitrile/conc. aqueous ammonia, 10: 1:O.l).
Methyl (2R,3S)-2-Amino-3-hydroxy-3-phenylpropanoate (5 a) 52.18 (OCH3), 60.64 (C-2), 74.08 (C-3), 125. 95, 127.75, 128.37, 140.93 CloH13N03 (195.2) Calcd. C 61.53 H 6.71 Found C 61.27 H 6.68 Methyl (2R,3S,4E)-2-Amino-3-hydroxy-4-hexenoate (2R,3S,6E) 57, 21.78, 25.76, 33.41, 34.30 [(CH2) ,], 51.88 (OCH3), 62.34 (C-2), 71.80 (C-I,), 174.86 (' -' ).
C9H17N03 (187.2) Calcd. C 57. 73 H 9.15 Found C 57.45 H 9.27 CAS Registry Numbers
